DFP-sensitive multicatalytic protease complexes (proteasomes) involved in the control of oocyte maturation in the toad, Bufo japonicus.
The inhibition of progesterone-induced oocyte maturation by diisopropylfluorophosphate (DFP), a typical serine protease inhibitor, was investigated in oocytes of the Japanese toad Bufo japonicus for the first time. Oocytes to which DFP was externally applied did not undergo germinal vesicle breakdown (GVBD), which is an early signal of oocyte maturation, in response to progesterone. The more inhibitory period was found to be 0-0.5 GVBD50 on a relative time scale [when the time at which 50% of the oocytes had completed GVBD (GVBD50) was set at 1.0], namely, before the beginning of GVBD. DFP-sensitive proteases, which seem to be multifunctional nonlysosomal protease complexes (proteasomes), may already be present in the cytosol of premature oocytes. Peptide hydrolyzing activity, as reflected by proteasome activity, was found to be regulated before and after GVBD. In addition, immunoblotting regarding the native electrophoretic protein profile of the proteasomes throughout the maturational process demonstrated that they undergo alterations in mobility dependent upon the maturational process. These findings raise the possibility that the activities of some endogenous DFP-sensitive proteasomes play distinct, essential roles in oocyte maturation triggered by progesterone in Bufo.